
PEMS Benefits:

• Improves environmental 
data collection and reporting 
with real-time digital device 
monitoring

• Helps improves insights and 
organizational decision making 
related to port operation 
emissions

• Enhances situational awareness 
for safe vessel navigation and 
improved port efficiency with 
near real-time measurement and 
monitoring of meteorological 
conditions

• Helps optimize vessel calls 
before and after port closure 
due to poor tide, wind, and fog 
conditions

• Helps organizations minimize 
port traffic congestion and 
CO2 emissions for heavy trucks 
entering and leaving the port

• Enhances air quality prediction 
capability and insights for 
the port and surrounding 
neighborhoods.  
 
 
 
 

Summary
Environmental sustainability is a growing global trend as governments 
worldwide take action to address climate change and environmental 
sustainability. In 2017, the international marine sector accounted for 13% 
and 20% of global sulfur oxide (SOx) and nitrogen oxide (NOx) emissions¹, 
respectively. While air pollution occurs outside a nation’s territorial waters, 70% 
of all ship emissions occur within 400 km of coastal ports. 

Local and national governments and maritime organizations understand the 
climate impact ports and harbor activity have on air and water. For ports, there 
are a variety of different emission sources. For example, oceangoing vessels, 
cargo handling equipment, commercial watercraft, shipyards, heavy duty trucks, 
and rail all release emissions.

An increasing number of port organizations see clean air and water strategies 
as important priorities to fostering good public partnerships and community 
enrichment. Ports see positive benefits to contributing to environmental 
monitoring, urban greening initiatives, and ambient noise reduction efforts. 

Intel-powered environmental monitoring solutions combine integrated 
hardware and software to connect port equipment with port operation centers 
to create a safer, more efficient, and reliable port operation.

Customer Challenges
Maritime represents one of the most challenging environments to monitor 
and improve due to the necessary combination of air, sea, and land sensors. 
Together, these sensors collect data for temperature, CO2 emissions, humidity, 
air pressure, wind direction, wave strength, and rain quantity, for example. 
Sensors also collect incoming/outgoing shipping traffic and other vessel 
movements. Ports also face the need to replace legacy, analog sensors that are 
not connected to each other or to central processing servers. 

Disconnected sensors make monitoring and reporting current environmental air 
and water quality difficult, time-consuming, and expensive. Further, a lack of 
automated data collection, processing and analytics prevent organizations from 
developing strategic decisions based on environmental insights. As global 
focused centers on mitigating climate impact and change, ports without digital 
environmental monitoring systems face difficulty meeting environmental 
sustainability initiative or regulatory goals.

PEMS Help Ports Make Better Environmental Sustainability Decisions, and 
Enhance Port Operations
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Port Environment Monitoring System (PEMS) 
Help Improve Environmental Sustainability
Intel and its ecosystem partners have collaborated to 
develop new Port Environment Monitoring System (PEMS) 
to help improve environmental sustainability. PEMS offers 
a way to connect the diversity of environmental monitoring 
devices. The system uses advanced analytics and inferencing 
software to create insights based on historic and near real-
time data. These insights help predict future environmental 
conditions. Better insights help organizations improve their 
environmental sustainability decision-making, reduce costs, 
and operate more efficiently as a global climate change 
community member. 

How PEMS Contribute to Successful Maritime 
Environmental Strategies
PEMS help maritime organizations gain better insights over 
their operations to enhance better organizational decision-
making and more efficient port operations. PEMS also help 
ports to:

• Generate improved situational awareness and insights 
to reduce environmental impact and to support local, 
federal, and global environmental sustainability goals

• Upgrade existing environmental sensors from legacy 
stand-alone analog devices to networked digital systems

• Implement innovative IT platforms to improve the 
collection, processing, and reporting of near real-time 
sensor data

• Monitor and manage emissions from oceangoing vessels, 
and heavy-duty trucks and rail servicing ports

Intel-powered PEMS System Architecture
The components of the environmental monitoring system 
architecture are a data collection layer, a data processing 
layer, and a diagnosis layer. The data collection layer is 
composed of Intel ecosystem partner and third-party sensors 
and cameras. Sensors help collect and identify air, water, and 
noise quality data, for example.

Near real-time sensor data transfers to a sensor signal 
processor through cables or wireless connectivity. Cameras 
identify risks like oil spills, biohazards, and other biodiversity 
conditions. Camera data also moves to a vision signal 
processor. Both signal processors reside with the data 
processing layer and are connected to a data switching 
exchange. The exchange formats sensor characteristic data 
and fuses the data before forwarding it to diagnostic server 
with an Intel processor and an Intel® Distribution of Open 
VINO Software™ toolkit. Intel ecosystem partners help 
maritime organizations access and visualize system data 
via third-party applications and displays located in port 
operations centers.  
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Figure 1. Port Environment Monitoring System (PEMS) Overview

Figure 2. PEMS System Architecture Overview
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Intel End-to-End Solution Portfolio
Intel’s ecosystem partner solutions help enhance workload convergence technologies, such as containerization and hyper-
converged infrastructure. Intel-based solutions can perform multiple functions, maximizing the value of each network asset. 
By using solutions based on Intel processors, port operators can integrate a wide array of devices that work together to 
provide a holistic view of their equipment and network. 

Maritime organizations and port operators can meet a growing set of environmental sustainability, safety, efficiency, and cost 
challenges by implementing smart port technologies. Intel and its ecosystem partners offer a growing portfolio of hardware 
and software solutions for implementing computer vision systems and AI in embedded instrument designs. Portfolio offerings 
include solutions like the Intel® RealSense™ Depth Camera D455, or sensors with Intel ingredients, low power, single and 
multi-threaded CPUs, deep learning inferencing, high-performance integrated graphics, and field programmable gate array 
(FPGA) technologies for image acquisition and processing. Deployment-ready software packages like the Intel® Distribution 
of OpenVINO™ toolkit can also help accelerate the AI inference, decision-making, and optimization for computer vision. These 
solutions combine sensor hardware and software, edge-to-cloud processing technologies, and artificial intelligence to deliver 
better insights to equipment drivers and port operators. Port operators can use new insights to help make better operational 
business decisions resulting in more reliable and on-time operations. 
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Figure 3. Intel End-to-End Solution Portfolio

Notices and Disclaimers 
 
Performance varies by use, configuration, and other factors. Learn more on the Performance Index site.  
 
No product or component can be absolutely secure.  
 
Your costs and results may vary.  
 
Intel technologies may require enabled hardware, software, or service activation. 
 
Intel does not control or audit third-party data. You should consult other sources to evaluate accuracy. 
 
Intel disclaims all express and implied warranties, including without limitation, the implied warranties of merchantability, fitness for a particular purpose, and non-infringement, as well as any 
warranty arising from course of performance, course of dealing, or usage in trade. 
 
© Intel Corporation. Intel, the Intel logo, and other Intel marks are trademarks of Intel Corporation or its subsidiaries. Other names and brands may be claimed as the property of others.  
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Learn More 
To learn more how Intel and it’s ecosystem partners can help your maritime operation 
reach out to us via email at  marine@intel.com or go to intel.com/transportation. 

Explore Smart Port Solutions
Intel Market-Ready Solutions 
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